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in any of its publications. 


A CENTURY OF CIVIL ENGINEERING. 


«By J. Janes R. C President, Am. Soe. 


‘The century which has just the ‘of the Christian 


era, is distinguished from any of the preceding hundred-year periods 
in the world’s history by the advances made in the. co- p-operntion of , 4 
investigators in numerous br ranches of science in the formulation of 
doc trines regarding the nature and co-ordination of natural phenomena, + cm 
which stand the test of experiment and calculation, thus leading to 
“nearer approximation t to the e understanding 0 of the laws 's which nich govern — 
may phenomena and » 80 to the development into a ‘profession of the 

** Art of directing the g great 8 sources of Power in Nature for the use and . 
“convenience of of Man,” which Art | is entitled Civil: Engineering. ‘This 
definition is itself one | of the most ‘noteworthy products of the ‘Nine- = 
teenth Century, anda a study of the s sequence e of ev vents and ceed 
which led to its formulation is not without interest. 


_ Ever since man became endowed with consciousness and the power 


of reasoning, he has been striving to solve the problems of the physical j 


_ world around him i in which he ) perceived matter in matin, which was _ 
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8 senses hes ‘anne ouch, by sound and taste an 


smell, but whi ee was devoid of sentien ce, so far as 
He observed at once that by te different manifestations his | phy 


— te was materially : affected, and it did x not take long for bim to 
_— Tearn th that certain sequences of sensation, , of one sort or another, fol- 


ed certain manifestations singly or in combination, and 


that the order of many ‘such “manifestations: could b 


by him n at will, while that of multitudes of could not be so 


first, their methods an 


A Bat until about three hundred years ago there does. not seem to 


have been any sy stematic and well- directed effort to inv vestigate the 
reason why material changes oc curred naturally, 01 or how certain 
changes could be artificially produced with certainty. 
Po discover the s sequence » of natural events is first of all an alee 
task: facts must be observed systematically and recorded and then 


_ their combinations reasoned 1 upon. ‘Hypotheses can then be rm 

as to the pr probable. effects of slightly differ rent collocations and s 

of and these to and An 


4 verified by observation and sroven to be in acc senate with 


matical laws. T son’s apoth em, that ‘knowledge com 


venteenth “cen atury of the 


physical experimentation, 


reasoning ‘therefrom. . The 4 
=e speculations as to the laws of Nature which had been made from time 


4 to time had been purely e! efforts of the imagination, and were unsus- 


tained by either’ Practical reasoning. 


premises, some ‘them had Deen 80 near the truth actually 


3 delay the progress” of the truth, by the "appearance of 


| 


the of N 

any co meeption of what those forces were, or how acted, or of 

_ why he did id anything, or what the result of it would be, unless he had 


same thing before i in the same way. . He did not know that 
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he earth m and had rate a stone efell 


to the earth, or water ran down wn bill. He had no measure of heat or 
Tight, and used ‘no power but that which ¢ the muscles of an aeanedl 


produced. And yet he had built the Pyramids, the Parthenon 


Pantheon; had constructed canals and sewers; had 


recognized, on account of his labors in protecting b 


encroachments < of the water, as holding a distinct rank among the y 


of the application of the of to siting his labors, he 


ia low lands o} of Holland and | the shores of Italian rivers from the : 


seems ems to have been ignorant, except by the use use of a _ flowing ‘stream — 


to turn a wheel. The earliest recorded ‘application of this mode of 

q power in England was in 1582 when Peter ‘Moryss, a Hol- 


. a lander, procured from the City of London a franchise for five hundred , 
gy years for ‘supplying water to the city by pumping » from the Thames, 


using a a wheel driven by the ebb s and flow of the tide under — 


new era of science, theoretical, and applied. The casual ‘observ 


t uri optical effect obtained by looking 7 
“through two pieces of glass, led to q 
to man | objects beyond the reach of 
nging lamp suggested to to 
a thoughtful man the idea of an unseen 1 force, and Galileo, by experi- 


ion by a little child, of thee 
the invention of the the telescope and 


the microscope, which disclosed 


his unassisted vision The  swin 


and 1 reasoning, , discovered the law of terrestrial gravitation and 
fi i the idea of h 1 t. eens 
rst graspec e ‘idea ¢ force as a hanical agent 


telescope upon the heavens, he was 
motion of the planets 


about the s1 sun, as Pythagoras had ‘imagined two t thousand years before, 


Copernicus had asserted a hundred y years before, and his own wn contem- 


pier science of our day confirms exactly. He was the first to conceive 


theory of transverse strains in solids, but the facility of experi- 
3 1entation w ith fluids diverted his attention ‘from more rigid bodies, 

and the fundamental principles of hydraulic science were established 7 7 


i = vs 
i 
— 

— 
| 
— 
— 
— 
’ 
ag — 
q 
ii 
— 
— 
.—l 
= — 
2 

. 


a been continuously at Paris, the practice has 
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by him and by his pupils and immediate successors in the fascinating | 


studies he had |introduced. 


To Galileo, also, is due the hovention of the thermometer, which 


enabled definite measurement to. be made of the mysterious phe- 


nomenon of heat which his peek contemporary philosopher in 
England, Lord Bacon, ‘conceived to to be expansive undulatory 


motion in the particles of body y whereby they tend so me 
‘rapidity t toward the circumference, ona also a little upward.” ” But 4 
a Bacon was two hundred years in advance of the physicists, al the 
¢ century was occupied alm almost exclusively in in the e elucidation of the — 
laws of gravitation as exemplified in the ac action of fluids. For the 


study. of liquids a and their action demonstrated that were, under 
certain conditions of _ temperature, transformed invisible and 


and 
“elastic substances governed i general by the same laws, and that 


there were all around other similar substances which could not be 
yy condensed into liquid inelastic form, but could be weighed by tl the 

barometer which ‘Torricelli “invented in 1643, And so the laws of 


= 


came to be. investigated. and formulated by Mariotte, who, to. 
aid him . in his researches, invented the rain rain gauge in 1677, and. 


"measured th the | liquids condensed from the atmosphere. The vs value of 


the data thus obtained, to the hydraulic engineer, w was by 
the French engineers at once, , and ever since 1681 records of the rain- 


gradually extended over r the whole world. 4 But it is worthy. of note. 


"magnificent tr treatise on Hydraulic (1728), the first com-. 


pendium | of engineering theory and practice, in 1 treating of the sources. 


x of water ater r supply for domestic use, did net mention the rain gauge or 
4 the mount of rainfall, but aw elt on the divining rod a as ther recognized 


means of discovering subterranean streams of water. 
‘The close of this century saw the final establishment of the law of 


4" gravitation by Newton’s proof of its governing the 2 whole material 
“universe. . And any review of the progress made during the century 


4 toward the understanding of t of the laws “ obare would be incomplete 


« without allusion to the two gr great steps. taken in ‘it tow ard the facili- 


tating of mathematical computations, the i the invention of logarithms at 


of the | century and of the 1e calculus at its close. 


That heat produced dynamic effects had been reoognized for 
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it solids, tha that it converted into different 


e of facts well “established. 


hat its application to: certain of materials an explo-— 


v vity hed 


“a overed three or four hundred yea years | before when gunpow der 


invented, but that a mechanical effect could be produced by a 


use of heat w was not ; understood, and the nature of the phenomenon - 
was looked by as 


inappreciable b by the senses, which entered into the | composition of 


combustible substances, and which, by y the Process of 


was separated from them and passed off in ‘the form of corpuscles” 


which, striking the sensory herves, were perceive ed as heat. Sir Isaac 


Newton n espoused this  phlogiston hypothesis and also conceived that a 


Tight was the produet of certain corpuscles. which were "perceived by 
the optical nerves. The discussion © of these hypotheses occupied 


attention of the philosophers for the w rhole of the eighteenth century, 
and, in the meantime, the p physicists w were busy « experimen iting on the a 


q methods of utilizing t the ‘vapor i into whi hich heat converted | water. " By 


— the steam engine was developed into a practical machine, > 
4 ble of doing w: work which before could only be ac 

Pion labor, and the engineer availed himself of it in the na of 
- materials. But although the chemists had been striving for centuries 


to learn the composition of matter and the means of transforming and 


its several natural conditions, they hed not, at the begin- 
“ning s of the nineteenth century, learned how to produce either heat o or. 
light, except by the aboriginal m nethod of striking flint and ‘steel 7 
‘together. In the Jack of knowledge of the properties of these phe 
' samen and the fact that they | could be utilized on a large scale, there ~ 
was no occasion for the devotion of any special class of men to their pro Bi 
duction and development. There were two other classes « of phenomena = 
which seemed as if they ought to be ‘controlled by m man, but the law: 7 


of which had 8 so far ‘Gincovery, electricity and fie. 


; of gr grav ity erelea on such materials as the earth yielded him, in their a 


“natural state or as they could be mi modified by heat and manual labor _ 
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1e had been progr 


to on had b 


constant 


to ‘the of the rivers; in France, 


grasp n new ideas and to pursue their application to practical 


the principles of hy draulies had been weatind and | applied to the con- - 
_ struction of great canals, and to the supply « of “water to Paris, where, 
in 1671, water was pumped | by a water wheel driven by the current of 
the Seine and distributed through cast- -iron pipes. In England, Hugh 
Myddelton had supplied London with water, and, in 1638, } Nicholas 
- ~-Vermuyden had been called in from Holland to protect the lands along” 
the River Ouse from ov erflow, a task so well accomplished that his 
work stood for hundred and o only failed then from lack of 


maintenance 
4 


— ageable things,” and, inepired | by the success of the e public waterways 


of France, turned their attention to the construction of canals and the ‘ 4 


_ improvement of harbors. Many important works of this class were 
built i in England during the last half of the eighteenth century. + ‘The 

4 men by whom these works were constructed were not educated men 
or men ex experienced i in scientific research. . They certainly were men of 
great and good Judgment, and capable of conceiving 


and executing projects, of the greatest of them, John 


“ Smeaton, wh wa as n to call himself a civil engineer, 


thus expressed his conception of a rofession which he adorned: 


Civil: engineers are a self- created set of men whose profession 
owes its origin not to power or influence, but to the best of all protec- 


tion, the encouragement of a great and powerful nation, a nation — 


« become so from the industry and steadiness of its manufacturi ; 
workmen and their superior knowledge practical chemistry, 
mechanics, natural philosophy and other useful accomplishments. 


was himself an but he i is the only o one ofthe 


"strove to discover the laws which governed the operations of Nature. 
- : de ‘The most eminent civil engineer in England in the y year 1800 was 
Thomas Telford, » who was bos born | in 1757. ‘Beginning life mason, 


s developed an extraordinary faculty of generalization, combined 


with an intimate with details 


: 
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the methods of construction 1n those days. In the building 4 


then existin g, and of d design send ingenuity. in 


But - it must be borne in mind that at “that time the conal was 
“considered the only possible 1 mode of increasing mae of trans- 
portation and reducing» cost, ‘no motive power 


- was vas known, the me metals were but little 


framed structure ‘adapted to bear 


an eminent mathematician,” quoted in the Review i in 


remarked: 


7 While we g give ourselves infinite trouble to pursue endian rf 
relating to the motions and masses of bodies which move atimmeasur- 
_ able distances from our planet, we have never thought of determining 7. 
the forces necessary to the roofs of our houses: 
on our heads.” 


sit Iti ist related of Telford that when on one occasion he was consulted — 


by a young man as to the advisability. of his engaging in civil ng 


neering, he said to him: “I have made all the canals and all the 
roads and all the harbors. I don’t see w hat ‘there is that you can 


Bis, ideas re egarding the training of civil engineer 


at some length in his Personal Memoirs prepared shortly before his 


_ Youths of respectability and competent education who contem 
plate Civil as a are seldom s aware how ‘far they 
eb 
“only are natural senses seeing feeling requisite i in the 
examination of materials, but also the practised eye, and the hand 
which has experience of the kind and qualities of stone, of lime, of 
ir ron, of timber, and | even of earth, and of the effects of of human i inge- 
nuity in ‘applying and combining all these s: substances, is 


_ for arriving at mastery in the profession. _ For how cana man give 
judicious directions unless he possesses personal knowledge of the — 
_ details requisite to effect his ultimate purpose in the best and nel 


ties of being useful to a young man of merit, that I have ieee. 
‘opposition in taking him from his books and his drawings and plac- _ 
a a mallet, or trowel i in his hand, till rendered confident by 


workmanship and judge 
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of merit in the lower as well as the higher departments of a a 
fession in _ which no kind or degree of practical knowledge i 


is good, sound doctrine, but it does not betoken 


any very lofty conception of the | aims and ends of the profession. 


But uring the first quarter of the nineteenth century Telford 

at the head of the profession of civil en; engineering, and when, in 1820, 
4 the formed association of its practitioners: for mutual advance- 


i 7 ‘ment in science, which was termed The Institution of Civil Engineers, 


that office 1 until his death i in 1834. He does aut appear te to have con a 


¢ tributed to The ‘Institution any papers or discussions o on engineer 


humble e origin, and by his own exertions attained a high rank in the 


: profession, cand who, rather oddly, had the same fore- name, and a 

surname of two ‘syllables the initial and final letters 0 of which and the 

_ . vowe el sounds of which were the same as Telford’ s. T This similarity of 


name hes led tos some  confasion and sometimes to the attributing 


> 
a p q one of these men the sayings and doings of the eother, 


; ‘Thomas Tredgold, born i in 1788, began life as a carpenter, , but soon 
[Poe dovetel himself to the study of engineering science and ite practice i in 


ws the office of the Chief Engineer of the Ordnance Bureau. 


_ recognized the deficiency of the knowledge then existing as the 
nature and strength of the materials used in construction, and he : 


studied, , experimented and reasoned systematically, and. published the 


results of his labors. z His Treatise on Carpentry, in 1820, was the first Fe 
“y published ‘attempt to determine scientifically and practically the data 


_ of resistance of beams to transverse flexure. : During the n next sev ven 


~years he contributed to ‘the of the ) Institution of Civil 
Engineers papers showi ing g the mode of epplication science to engi- 


a Vv entilation, on on Steam n Nav: igation, an ‘on Railroads and 1 Carriages, and o on 


~ Steam Engine. Itw was to him that the Institution turned when mit 
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a a ee _ As we look back upon the history of science, theoretical and 7 
applied, during the first quarter of the nineteenth century, we can 
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how a new definition of the of Civil 


amma in the conception of the nature and operation of the laws — 


matter and motion. Lavoisier had “revolutionized 


chemical science ‘and Dalton had propounded a a theory « of atomic 
onstitution of matter which hi has been sus sustained by observation — 7 


and reason, All matter is composed of few peimal elements in 


an omic or ‘minutely subdivided form. These atoms vary-— 


ing chemical affinity for each other, and, combining in certain” 


proportions, form molecules of matter of various or 


study of these combinations has been the b usiness chemists 


for the: test hundred the laws of combination been 


and which are useful for purposes and wale conditions “where no no 


| 
a 


ical research h by ‘the formulation of Dalton’ theory w was 


establish the fact, early in the century, that chemical 


4 Just w with the incoming of the e century, too, came ea s demon- ; 
stration of ‘the fact that heat was not a material substance, but only a a 


of motion. mn. Almost s simultaneously w as pr ropounded the theory 


of Thomas Young, that light, +400, was not m material, but was 5 simply 


tt was in . 1800, too, that Volta ae that an electric cur- 


rent could be artificially produced. How it could be controlled and 


a _ applied to practical u use did not yet appear, but a new direction had 


been | given to the minds of those engaged i in physical research. be .. 


it b it became manifest that chemical affinity and heat and light 


; could be controlled and directed and converted into Energy, as Young oO 
_ ter med it, the men who had been trained in in utilizing the force of 


gravity turned their attention to the development of these newly 


—— sources of power. _ Fitch and Fulton, on, with the aim of 


reducing the ihe cost of ed in applying 
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the steam engine to the propulsion of of boats, and ‘TTrevithick made 


— 


successful application of steam propulsion to vehicles on land. 


Murdock had proved that illuminating gas could be e produced 


__ distributed to consumers. — The civil engineers of the day had seized 


on these inventions and discoveries, and in ‘both Europe and 


ructin, rks to re 


“a Reviewing then what had been accomplished antag the first a 


could not but 


‘engineering wa was something ‘broader and more ‘comprehensive than the 


mere construction of harbors, break wa aters and eanals, and he pre-— 


sented on January 4th, 1828, in response t to the ) request of of the Institu-— 


tion this ev ever memorable definition of C vil Engineering; 
Civil Engineering i is the art of directing the great sources of power 
in Nature for the use and convenience of man; being that practical 
application of the most important principles of philosophy 
which has, in a considerable degree, realized the anticipations 
of Bacon, and d changed t the aspect and state of affairs in 1 the whole 
_ After a a brief sketch of the objects of Civil Engineering, he added: 


4 The real y be applied is limited only by oy 


_ progress of ac science; 5 its : scope and utility will be increased with ev ery 
a discovery in philosophy, and its resources with every invention in — 


_ mechanical or chemical art, since its bounds are maliendbed, and equally 
so must be the researches of ‘its professors. 
A more concise = comprehensive definition of a ges truth can 


hardly be conceived. physical and intellectual standpoint, 


- nobler aim for the exercise of the mental powers cannot be imagined 4 : 
_ q than the direction of the a sources of power in ‘Nature for the ap 


and convenience of man. _ Psychology: deals with mind alone, ?P hys sics 
considers the nature and the laws of matter, but Civil Engineering treats 


of the intelligent direction of the laws gove erning matter so as to pro- 
a duce effects which \ will will reduce to a / minimum the time an and physical 


labor required to supply all the demands of the body of = and leave 
more opportunity for the ¢ exercise of the » mental and spiritual faculties. 


Physics and Civil Magincering must work in hand. 


computation, and the engineer apply to the la. 


of matter. Each must keep himself informed of the progress made — 


_ * Minutes of Proceedings, Institution of Civil Engineers, Vol. xxvii, p. 
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’ changed in charact 1 le e ductile, st nger and stiff _ The 
ged in racter and I made more auctlie nd sviller. 
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Ww hich ‘needs ‘to be carried forward. The civil in 
attempting to solve some problem o of construction, finds that he needs 


a material which shall a quality which he cannot 


“cover that any natural product possesses. . He calls the chemist to a 


i aid, | and he, from a a ‘study of of the combinations of “existing forms of 
fo ‘matter er which most nearly approach the desired ideal, reasons that i 


a special combination of elements will entirely fulfil the conditions, ns, and > 
a he ex experiments to find whether such combination c can be made. Some-— 

times he is in his first attempt and sometimes not. ‘But, 


whatever the result, he has added to his know wledge of the of 


combinations and has dunsicked to the philosopher fresh data for ome 


generalizations and to the engineer a new material for his use. an 


no not infrequently occurs that, investigations ‘made for 
specific purpose, results are yo obtained of nm greatest usefulness foran 


entirely ‘different purpose. Thus, in 1855, when Henry Bessemer, 
inspired 80 solely by that « desire ‘ “to! kill something ” which is alike the 
4 ruling passion of the rudest savage and the most highly civ ilized man ie 
bent all his energies to the production of a metallic combination which | 


should be able to resist the force of the highest explosive and so enable | 


a cannon ball to be projected from a to a distance than 


iron om and ‘then adding a a ‘minute ‘quantity of ‘another clement, 
-earbon, in proportions that the original n mass was materially 


product was: exactly what the railroad engineer wanted at that time for 


the bearing cortese of his roadw ay, and the material which had been » 
sought for destructive purposes became | a most important factor in 7 


facilitating t the transportation of men and goods: with certainty and 


As the knowledge of ‘tie nature of and the precise methods i in 
which it can be manufactured have progressed, the engineer has grad- : 


ually come to know just what he wants and how it can be produced, ie 
and, in that was material of this 4 


ev ery material which enters into the construction n of engineering works . 
day. 
Mette in its ori 


of oresent 
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“chemical condition must be eansformed before the engineer can 


“utilize it with any confidence. ‘That ; almost any desired 

_ tion can be affected was not realized until late in the century. Starting 7 

with t the atom, the ultimate particle of matter so far r comprehended by - 
us, the: chemist found that several different kinds of atoms could be 

identified, and that these ) in certain we ways according | to 


which co could be formulsted. in the application of these law 


exist which could 


4 not t be filled wthed the supposition that other elements existed than 


those known. existence of ‘such elemental substances was 


rmed by the revelations s of the spectrum analysis, and, later on, 

sev eral of such elements have been actually identified by the wee of 

4 the electric current in creating vibrations in the ether. x The limit is 
_ probably not reached yet, but as each new element is is discovered its 
_ affinities are sought b by the chemist, its sensibility to various forms of 
_ vibratory motion are inv vestigated by ‘the dy namist, as we may term 


the physicist w! who is is seeking the laws of either heat | or * light | or el elec- 


ee, and then it is the function of the civil engineer to study how 
ite can best be. applied to the us use e and < convenience of man. - For, ever q 


_—‘Binee th the beginning of of the nineteenth century, the evidence has been 


cumulative that matter in motion accounts for all physical phenomena, 4 


that motion pr oduces e is never wasted but 3 


simply transformed, and that it manifests itself to the senses of man 

in various modes which are appreciable by the several organs of sense. - 


cognize as chemical affinity, heat, light and elec- 
tricity are simp]; - tions of matter induced by vibrations or quiv- 

ers or waves or strains, whatever we may call them, of different kinds a ‘ 


an and at at different velocities. Neither matter n 
9 nated | by man, but, by a careful study of the sequence of eatin. con- | 
trol can of their ‘modes of interaction, and natural 

phenomena can be artificially reproduced | and other r phenomena be 

produced. intelligent application and direction of such means 

control is the function of the civil engineer. 
With th the adv ance of science, the scope of civil il engineering widened 
advs anced. ‘The: study o of the action of forces induced 
 investigatio n of the means by which forces could be resisted ond the 
-Tesults obtained from proper distribution arrangement ¢ of 


materials of different kinds. = Steamships and locomotive 
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constructed: by which the products of ‘the earth a he manufactures re 


of man, by machines and methods not before conceived, , could be 
“transported | across the seas and overland by artificial highways and 
across bridges of previously unimagined epan; and 1 light a and heat and 


electricity and water could be delivered in the apartment of every 
person to be used at 


fa It was in in the p enseying out of the delivery of pure and wholesome 


water and the removal of its unused that the ‘civil engineer 
first was called on to deal with organic life. That minute o1 organisms - 


affected the comfort+and the health of man had been recognized 


for hundreds of - years. . In the middle of the seventeenth ‘century 


Leeuwenhoek, a Dutch m maker of microscopes, discovered and described ~ 
"bacteria, and Nicholas Andry, _o pathologist, a ascribed to them the 


eau “causation of disease. But later scientists discarded the idea, and it 


- was ne not until M1831 that any real advances } were | made in the study wil 
_ these micro- -organisms, and it is only within the last twelve years that 


= it has become thoroughly recognized that the regulation c of the gr grow wth 
living organisms in air and water” and is necessary 


important factors i in the progress of engineering science, by calling 


- the attention of students of physics to the fact that ‘advance and nc not a 
_ EF 
r the first 
half ofthe century, the ideas of conmogony, based on an 


-_retrogression is one one of the f fundamental laws of Nature 


unsupported by proof, “were prevalent everywhere, It was assumed 
ems the world, in all ‘its details, had been created perfect and iad 
since been simply deteriorating and tending to a final 


m ‘Change and decay, , in all around I see” W was the dogma of the: theo- 


logian, the philosopher and the scientist alike. _ While it hadcometo 
be recognised that the forms of snanguate matter er could be ‘changed by 


that, by the exercise of man’s intelligence, , certain character- 


“ 2 istics of organic matter and the vital forces with which it was imbued a 


4 could be modified ‘and perpetuated, it it was not considered possible that 


everything could modify 


intelligence which co 


cach characteristics i in any special form of matter. Pra 
, Charles Darwin, pr twenty years of study y of the 


nts in biological phenomena, demonstrated that the wand 


ce beyond that of man, 


_ Oks. 611 
— 
= 
; i iim 
— 
| 
4 
ma 
i 
— 
3 
sequence of eve 
an intelli 


ADDEESS OF PRESIDENT J. JAMES R. CROES. 


to henge ond = modify the : forms, | the habits and the mode of life of 


and | plants, and that such action in the he perpetuation 


effect of his wonderfally of the y which 
his conclusions had been reached was marvellous in inducing a co- 


4 ordination « of thought and a co- -operation in methods of procedure i in 


— intelligent research in the investigation | of all natural phenomena, e4 


‘ whether relating to organic « or inorganic matter, 
In considering the means of directing the great sources of power, 
P the psychological l element must not be be forgotten. A A mere intellectual 


application of the laws 5 discovered | by physical 1 research not enough 


to make a a civil e engineer. . Breadth o of view, ‘the faculty of analyzing 
what has | been done as to discover how and why some enterprises 


have been successful and others have not, the ability to 
’ the future, are essential. | These qualities ar are largely natural, but may 


_ be cultivated to a great ee by study and experience. _ That there 
oh s been a wonder ful advance in this direction during the nineteenth 


an entury is shown by the great number of civil | engineers who. hold 
onitions “ in the management: and of 


acquired in in any way than by exper I desi yning, | 


struction and management vot engineering works. 


iF AY prominent factor in causing this advance in engineering science 
Ww which has occurred simultaneously on the Continent | of Europe, in 


er Britain and i in America, has been the collaboration of scientists. 
Ad 
Early in the century it became evident that the multi plication of lines 
y y I 
q of research demanded a differentiation of the labor of their prosecu- 
ten ook a close co-operation of the workers i 3 in any special line, and 
various associations of specialists w were formed to promote 
te of scientific re research. By the middie of the century it it had 
— become ment that Civ il Engineering was not and prosecution of a 
specialty, but wa was the co-ordination and direction of the wor 
; specialties in Science and its applications. And | so in 1852, James 
Laurie and his associates, following the e example of ‘their English — 
brethren, founded The American Society of Civil ‘Engineers, the 
first and only National Organization | devoted to ‘*the professional 
improvement of its niin the encouragement of social intercourse 
C e, the advancement of eng engineering in its 
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several branches and the establishment of a central point of reference a 


and union for its members. To the privileges of its 


me may be admitted no not t only ev every ‘professional engineer,” but also” 


“any who by scientific acquirements all practical experience, 
has attained a position in his special pursuit qualifying him to co- 


operate 1 with engineers in the advancement 0 of professional knowledge 
practice. This meeting of that Society, which n now has 2.500 


names upon its rolls | of membership, and owns a ‘a commodious society - 

with a reference e library of some 40 000 titles, is sufficient proof 


LC 
the wisdom of its fo founders. 


fact that there is constant once that what now seems admira-_ 
bly: adapted to our needs may ina short time require to be superseded - 


improved structures and processes, the tendency of the time is toward 


& production of works whieh will have a definite term of life, rather 
- than toward the construction | of everlasting monuments. We se see that 
7 in the old nations, where the effort to build for eternity was a 
_ time has is outstripped t the intent of the builders and what i is antiqu pened 


is useless, , and we see the same thing i in our own streets” to- day. . The 


A idea of building a a monumental structure which will hand one’ 8 name — 


down to future a ages isa fascinating one, but. it is . simply a a survival 


- of the eng engineering sof the Pharaohs. 


a: t th h lar of th diti of civil 
The most thorough exemplar o ion civi engineering 
at the 30 beginning of the twentieth century i is the modern office building a 


ina great ‘city. One hundred years ago, , the man of enterprise who 
resided 50 miles from a » lange city and wished to consult an engineer 7 


regarding a project for a new canal, arose before daylight, struck 
spark from his flint and steel, which falling on a ‘serap of tinder 
blown by him into flame and from that a tallow dip was lighted. In 


the same p primitive manner, the wood fire was kindled on the kitchen a 
ee hearth and his breakfast v was cooked in a pot and kettle suspended 
from the i iron crane in n the ‘fireplace, Entering the cumbrous stage 
cor or, he was driver en 7 
‘over m roads, crossing the nar narrow streams on wooden 
b idges and the e navigable rivers on a ferry boat, the paddle wheels of 
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Recognizing, then, that progress is a law of Nature, the accelera-— 
tion of progress is the aim of Civil Engineering. It strives to 
the results of the slow processes of Nature, by causing the sources of 
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whi ch were turned by a mule on a treadmill. 5 4 At last he was landed 
in the « city where he walked through dirty streets: paved with cobble” 
stones until he reached his destination, a ® plain three-story brick ‘ building 
- founded on on sand, with a damp cellar and a cesspool i in the back yard. 


bepetaeaies a dark hall he climbed a a wooden staircase and wa was ushered : 


as dark by this time. wo wonder that before to he 


glad te to take a a good stiff noggin of New England rum, 


day, his grandson, living at the old homestead, 1 while 


I _ fortably eating his breakfast, which has been cooked over er a gas range, 
reads i in his morning paper that the high dam o of the irrigation reservoir 


in Arizona, in which he is interested, sprang a leak the ‘day before, 
; ¢ 7 and he telegraphs to his engineer in the city th that he will ‘meet him at 


his office at noon. Then, striking a match, he lights | ‘the lamp of of his 


aut tomobile which is fed by petroleum brought 200 miles u underground 


_ in pipes from the wells, rolls over macadamized roads to the railroad 7” 
station, where he boards a luxuriously appointed train, by 1 which he is 


carried above all highways, through | tu nnels, under rivers, or across 


Ways unneis, 


at om hour, elevated cars: at 2 miles a an or 


nation paved streets in electric 


highly d decorated b building, ow enty ty or more nore stories es high. F Founded 


on the primev val rock, far below the surface of the natural ground, 4 

s superjacent s strata o of of compressible material having been 


by caissons of sheet t metal sunk by the use of air, compressed by 

powerful p pumps s driven by steam or ‘electricity generated at a power 
station half a mile or more away, and these caissons filled with with a a 

« manufactured rock ouch | as the ordinary jrentene of Nature wor would 
re require ‘millions of y years 3 to produce, there is erected a cage of steel, 


the composition of which has been specified, and the form ond mode 
a 


- of construction of which have been so computed that the force of the 7 
Womente cannot row the structure o or even cause it to” 


= 


4 and of Arts, the mes of this mighty cage are 
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with products of t the earth, the mine and the forest, transformed 80 

as to be strong and light and incombustible, and all interwoven a with — 


pipes and wires, each in its pr proper place and noted on the } plans. In 
one set of these pipes there is pure water, which has been n collected 


froma mountain area of i igneous s geological formation, n, depopulated a and — 


‘free from swamps, , on which a record of the daily rainfall is kept, ee 
in which impounding reservoirs have been constensied. by masonry — 


- dams ac across its valleys. From these : reserv roirs, the water, after filtra- 


“tion through clean sand, is conveyed 30 or 40 miles through steel or 


7 


masonry conduits to covered ‘resery w hence it is drawn as needed 
‘through | cast-iron pipes to the building w where it is to be used, and there a 
distributed to all parts of of it, chilled i nearly to to the freezing point oint through i 


ayeten | of Pipes or heated ‘nearly t to boiling point, through 


- another sy stem. . Another : set of pipes carries steam which, passing — 


- through radiators, keeps the temperature of the air throughout the - 
building at the proper standard for comfort. Sanitary. conveniences 


provided everywhere, and all was wastes are con sumed within the 


building by the surplus heat generated, leaving only ashes to be re 

moved. _ Wires convey electric currents to all points, so that the 


coonpen t of aro om, sitting at his desk, can by the touch of a ® button 


te his apartment, illuminate i it, call & messenger, be kept in- b 


of in the markets, converse with anybody 


up ete can require his s autograph end portrait to be 
before his eyes for identification. 7 He dictates his correspondence — 
an and his memoranda, | and “takes his pen in han¢ hand” only to sign his his — 
He need not leave his to the photograph 
hanging on his wall, which | shows to him the latest condition of ~~ 7 


mine, the railroad, the arid lands irrigated, the ‘Swamps ‘reclaimed, 
the | bridge in progress, es, the steamship, the water- works, the tunnel bell 
Bs the railroad, the dam, the filter or the sewage works, the town, the 


machine, the power plant or the manufacturing 


Entering the brilliantly lighted hallway o of this building, the air i a 


- i which is kept i in circulation by the plunging up and « down of half a — 
dozen wen ators, the visitor is lifted at a speed of 500 ft. a minute, past * 


a floor after floor, er crowded with the offices of financiers, managers: and e: 


promoters of traffic and of trade, » lawyers, chemists, contractors, 
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"members of this m microcosm must nen for aid and advice in the su suc- 
operation of their -Tespective occupations. ‘It is not his t 


mechanically transform elements into or matter into other 


forms, ow how energy may 


3 
plication « of energy to the various of original or or ro- 


_ in such w: way as to. bring about the most satisfactory re results in 
most speedy a and economical manner. 


- ‘He has grown with the growth of the » nineteenth century, and i waa 


far as as the relations between man and ‘matter are its 
most striking product. And 80, while the definition given in the 


American Edition of The Encyclopedia,” which appeared at the 
4 beginning g of the century, that: ‘* “* Civil Engineers are adenomination — 
_ which comprises an order or profession of persons highly respectable : 
4 for their talents and scientific attainments « and eminently useful under © 
this appellation,” is still true, it is hardly probable that the compiler 
r of the Twentieth Century Encyclopedia will be content to let it stand 


«But the end i: is not | yet: there are still many problems « of Nature > 


= unsolved. “ The experience of every day shows that there are sources 


of power er not yet fully developed, and we cannot but say with the 


4 


_ “T doubt not through the ages one increasing purpose runs, 
: And the thoughts of men are w idened with the process of the suns suns.” 
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manufacturers, to the headquarters of the controlling genius of the Fall 
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Colwell Aldrich was born at Chopmist Hill, Scituate, = 
dence County, R. I., on July 24th, 1838. The land comprising Chop- | 

mist Hill lies on the west side of the seven-mile line included in the 

.. original ground purchase of Providence nee Plantation, , which wa: was laid out 4 


: 7 and conveyed by a committee of the e early proprietors, con: consisting of 
- ‘Henry Harris, of Providence, and John Walton and Richard Steere, of 
_ Gloucester, the last named being Aldrich’s ancestor and a Justice of the 7 
_ Court of Common Pleas for the County of Providence during — = 
years of of the reign of George 
a James ©. Aldrich’s father’s name was James, and he belonged to >the 
well- -known New England family. mother was Abigail 
_ whose emigrant ancestor to America, - Robert Colwell, was born in 
Z Ww arwickshire, England, in 1630, | came to Providence in 1653, where he 
i. settled, and removed to Long Island in 1667, where he died. Abigail 
- Colwell’s forefathers were educated in the art of war and the kindred 
‘Sciences. Her grandfather’s brother, Colonel John Colwell, commanded 
* the Third Regiment, Rhode Island Colonial Brigade, and her athe 
illiam Colwell, married Lucia Arnold, one of the three daughters of 
: 3 : Caleb Arnold, the patriot known as the father of the Revolutionary family, 
consisting of ~—- sons and three sons-in-law, who served in the Con- } 
 tinental Army. One son, Othonial Arnold, received his death wound at 
4 “the b battle of | Bunker Hill, and Caleb Arnold, the patriot, was sent tas 
Deputy to the Rhode Island General Assembly from 1773 to 1778, was 
- paid State bounties in 1778, and served on the War Committee and the ,. 
Committee for Recruits in 1780. This family of Arnolds is of 
a : antiquity, havi ing their origin among the ancient Princes of Wales, and 


according toa . pedigree recorded in the College of Arms, they tence trace fom 
the second son of Cadwalader, King of the Britons. = : 
James C. Aldrich was graduated from the Scientific 
Dartmouth College, in the Class of 1859, and immediately secured a— 
position on an engineering party commanded by Colonel ‘Silvester 
Mowry, fitting out at Providence, to journey ov verland from St. Louis to - 
Arizona. Indian hostilities caused delays, and, tired of waiting, he sailed — 
on the ill-fated steamship North Star, via the Isthmus, for California. — 
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= *Memoir prepared by Miss D. Aldrich. 4 


After an ev ventful of and danger, he arrived in San 

- Francisco, where he served for a while in the Land Department of oe 

He taught school at the Mission of San José, of which C. L. Beard, © 

7 ae with others, afterward founded and built Washington College, near 
that locality, was a Trustee. While thus engaged, Colonel Fred. Lander 
tendered him a | position on the overland wagon road surveys,* in which 

_ Colonel Lander took command of all available forces. He changed the — 


_ programme, however, and, later, came by the old Butterfield Route, Los 
- Angeles and Ft. Yuma, up the Gila River, through Tucson, Apache 


‘Pass, El Paso, Ft. Davis and Ft. Chadbourn, we the vicinity of old Ft. v4 
Grabom, 
‘This was after the | John Brown raid, and civil war was imminent. 
- 4 He then pushed on through the Indian Territory and Ft. Smith to the 4 

_ terminus of t the Pacific I Railroad, then hen westward — only 30 miles s from St. 

He next taught i in a Military School on the Hudson, and worked at: 

- intervals for Chickering and Mapes, Civil Engineers, at 18 Wall Street, 

_ New York City. While there he made some of the earlier preliminary 

surveys, under charter for a Tailw ay up th the west shore of the Hudson ~ 

4 River; but his’ active life commenced on on forming the acquaintance of ae 


‘¢ George P. Hopkins, a civil engineer, by whom he was introduced to = 


Pal 


= 


4 Israel Smith, Engineer of the New Jersey Railroad and T ransportation: , 
- Company, under whom he was assigned a position | on Hopkins’ work, 
the construction of the Bergen Point Railway. 
next went with the company’s Lecsting Engineer, 
Edward Everett, on the final location for the Rahway, Woodbridge and | 
+ a Perth Amboy Railway, and in the following spring aided the late I. 
7 Chesbrough, on the location of the Taunton, Somerset and Fall River oe 
A ol Railway. He now w became permanently connected w ith the Engineer | 
_ Corps of the New Jersey Railroad and Transportation Company (U: nited — 
= ia Division, ane ania mysrent), , and for sev eral years during the Ci ivil © 


He was also yed the earlier the 
‘ maps and plans, to go before the Legislature at Trenton, for the water-— 
works at New Bransw ick, N. J., of which E. Millard Smith was Acting © 

“=a His n next work was on the construction of the Flushing anc and Manhasset 

Railway extension on Long Island. 
Mr. Aldrich became © Ww ith J ohn Houston, Chief 
Engineer of the Long Dock and the Bergen Tunnel and Erie Railw ay; 


‘ 


Houston acting a as Consulting Engineer o1 on all lines seeking connection q 


_ *See advices to the Interior Department, from pew s Section, Wagon Road Ex 
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with 


the Erie and entrance to New York City by way of the Bergen ro 
‘Tunnel, and Aldrich performing - professional duty on location on the 
Tagged line from Hancock through Delaware County, and on the e New 
a York and Newburgh, known as the short cut, the Newark and Paterson _ 


— 


and the New Jersey Southern, extending to Atlantic Penn’ d Penn's 


Grove, opposite Wilmington, on the Delaw are. 
“A On these different roads bis professional lines were in 
with those of George Earl Church, M. Am. Soc. C. E., later of the — 
Amazon River Improvement, Edward Everett, L. D. Bruyn and Will-. 
iam $8. Sneden, Chief of Engineer _ General Manager of the New Jersey 
It was during this era | a busy life was called to 
Brooklyn, by the late Benjamin D. Frost, M. Am. Soc. C. E., 


. = ward of Hoosac Tunnel fame, to push with diligence the topo- 


- graphical surveys to be used as a basis upon which Mr. Fred. Law | 

Olmsted was to a: study and design to lay before the Legis-— 

lature at Alban to! advocate the interests of the Brookly n Park — 
y 


< Mr. Olmsted’s plan proved a success, and for over four years, as” 
Divi rision Engineer, Mr. Aldrich gave to this great work his undiv aed 
Mr. Aldrich next went to Chicago, in the interest of Messrs. Olm- - 
sted and Vaux, Landscape Architects, on the layout of 


suburban city. — On his return to New York he took charge of the 


of the Spuyten Duyvil and Port Morris Railway (Van- 
3 - derbilt’s Hudson River Railw ay entrance into Harlem); then he w vent 


with Mr. Edward Everett on the difficult location of the Rochester, — 

Mt. Morris and Munda Railway, and in the same winter completed 

Ss topographical survey for a study and design for a cemetery a _ 7 


Middle Hope, on the ‘Hudson, for the City. of Newburgh. Following 


after came the nice surveys for the extension of the northern limits of 
_ New York City, and then, in company with the late John Houston, the © 
examinations and triangulations of the Passaic River and its tribu- 


interes the United Societies of the State of New 


Mr. Aldrich now a four-} years’ engagement to accompany Mr. 
Houston to Peru and Bolivia, but, on the eve of departure, was allow ed 7 
_ to cancel it and accept a Government position, first under the late 


7  Geonge H. Elliott, M. Am. Soc. C. E., , Engineer Secretary of the Light- 
: _ House Board, U. S. A., and later as Aide and Assistant Engineer to 


- General O. E. Babcock (Engineer of Public Buildings and Gengate, 
Chief Engineer of the WwW jashington Aqueduct and Private Secretary 


Mr. Abieih was elected a Member ons the American Society of Civ -4 
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Assistant Engineer, ‘Department of of Public Parks, ‘New York 
After: completing this engagement he went to Rhode Island and 
entered upon the task of tracing a double-track, medium-grade railway 
location from tide water to some point on the Connecticut River aa ‘ 
tween Windsor Locks and Springfield, Mass. to be constructed inthe 
combined interest of the Connecticut- Poughkeepsie Bridge System, 
- Boston and Albany, and Vermont Central Railways. This was a pro-— 
_ ject which had enlisted the services of the late I. ©. Chesbrough, as 
_ early as 1863, but as there were no topographical data of the inter- 
_ vening territory, and as all previous profiles had ended high in the 
air, the route was generally considered impracticable. Aldrich, how- 
: ever, from his earlier acquaintance with its New England features, ; 
was prone to believe in its available possibilities, one associated with — 
= the veteran locator, Edward Everett, and A. D. Beach, who — 
had already made su suc ha a success of stadia measurements on the canal 
_ surveys across the Isthmus. He entered upon an exhaustive examina- 
tion of the three most probable lines, and finally established a favorable — 
and scientific location. | Afterward, he _— material aid in securing 
He next accepted position on the maps, plans 
- and contracts of the Riverside Avenue Improvement, Department of 
Public Parks, New York ity, and was appointed Superintending 
7 - Engineer, which position he retained for two years, until a change 
— _ occurred i in the political complexion of the Park Commission. 4 
_ this (in the interest of Austin Corbin and Western bankers), he took 
charge of a heavy railway construction on the south side of Long 
He was now v tendered two positions, one in anu unhealthy portion of — 
a = the other on a mountainous line to connect with the Santa 4 
Fé System. But the effects of past exposure and the inroads of chills _ 


- and fever on an extremely sensitive organization had begun, and his 


7 and active, his work had required brave toil, cour- 


: 


to us, and. what we are apt to _trets, worries and 
- " eontentions—end he learned, in the school of many teachers, benign 
_ forbearance and self control. Perfect integrity was observed in all 
i his affairs. His last feeble years were passed at the homestead where _ 

—ihew was born, and which he took gi great pleasure i in improv ing. 
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‘MEMOIR oF EDWARD ARNOLD CORREA. 


ARD ARNOLD CORREA, M. Am. Soe. C. E.* 


June 
Edward Arnold only son of ‘Gabriel and Sarah Woods 
“Correa, was born in the Island of St. Thomas, Danish W est Indies, on 

‘His father was: a gentleman of culture, with marked ‘musical taste, 
a“ having had the benefit of a European education and of extensive — 
travel, nal a linguist of no mean ability, speaking five or six languages 

Mr Correa’s — was of English parentage, her father having 
graduated at Oxford College. He was a planter, owning estates in St. 
- Croix, Danish West Indies, which were quite valuable until the emanci- 
pation of the slaves by the Danish Government and subsequent dis- _ 
> Ww hen but seven years old ] Mr. Correa’ 8 father ¢ died, and his mother, 7 
considerably reduced i in 1 fortune, came with her» young son and daughter 
to the United States, locating in Brooklyn, N. Y., where the subject of = 


a this memoir attended the public schools until his fifteenth year. This 
_ was practically all the schooling he received, as his mother then re- 
f moved to Iowa; but he had already earned the reputation 1 of being a 
bright pupil and a voracious reader. _ He was employed in a bookstore r 
at Mt. Pleasant, Iowa, for a few years, and, omens his studious - 
a habits, improved his mind by reading the best books, = 
entered offices of the Chicago, Burlington and 1 Quincy Railroad 
in 1879, without preliminary training, and, by close application and 
‘study, advanced rapidly in his chosen profession, being at all times — 
= for the careful, painstaking manner in which he did any work en- 7 
trusted tohim. He was repeatedly employed by men under whom he 
had served before, and his going to to “Mexico was | due to the offer of - 


situation by former employer ers. 
He remained with Chicago, Burlington and Quincy Railroad 
until 1881, serving as Rodman, ete. In 1881 he was 
In 1882 he commenced work for the Atchison, Topeka and ‘Santa 
Fé Railroad Company, and, with the exception of one or two short — 
intervals, he remained with that company until 1888. During these 
years he served as Leveler and Topographer on surveys, as Division — 
_ Engineer on construction and as Assistant Engineer in in the » Building an and 


* Memoir prepared by the m. Boe. rs on file, and from su 
lied by M. Am. Soc. Yorton, M. Am. Soc. C. E., and M rs. 
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MEMOIR OF EDWARD ARN CORREA. 


In 1 1889 h he served as s Transitman on the location, and as s Division | 
Engineer on the construction, of the Fort Worth ‘and Rio Grande Rail- 


__ In 1890 and 1891 he became Locating Engineer and Assistant = «ll 
_ neer in charge of the construction of the Mexican Pacific Railroad, a 
proposed transcontinental line from Tonala to Frontera. ‘During this | 
period he also made a reconnoissance of a line from Alvarado to San 
_ Andres Tuxtla, in Vera Cruz, Mexico, and located 20 kilometers of thet a 


“a From April t to o December, 180i, ho w was one of the Assistant Sa 


-_ During 1892 and 1893 he was Locating end Resident ‘Engineer on 
the Mexican National Railroad across the Isthmus of Tehuantepec. 


letter from the Chief Engineer of that road, and found among Mr. 


4 
_ «T wish to express to you my appreciation, not only of the thor- 
_ oughly conscientious work you have done for me, but also as to your 
ability as an Engineer. You have had charge of the location of “this 
line from the Sarabia to the Jumuapa Rivers, which I consider by far 
our most difficult piece of work. Owing to the configuration of the 
country, Ship’s Pass being the only point at which you could cross the 
range between these two rivers; to get a line up to it from the Sarabia, — 
and from it to the river Jumuapa again and not carry long supported 
grades; to avoid rock cuts, which would not only have been nearly - 
impossible but impracticable, from their cost, and get a line as you | 


Inr reference to this piece of work the following is quoted from 


have, both with such good alignment and so cheap, has, I think, 
been the greatest engineering feat accomplished here on the Isth- al 
mus, and well shows your ability. For your prompt attention to — 
all instructions, for your earnest manner in performing your duties, | 
allow me to thank you. Wishing you every success in your pro- 
: fession, and that you may reap those rewards which you so richly 
deserve, I remain, 


CoaTZACoALcos, February 4th, as.” 


Daring 1894 and 1895 Mr. Correa was in private in 


Mexico, in various classesof work, 
Os Ind July, 1895, , he became Assistant Engineer on the Mexican Central . 
~ Railroad, under Lewis Kingman, M. Am. Soc. C. E. A, He was engaged 
on reconnoissance surveys and reports of lines in various parts of 
_ ts until about July, 1897. He was then engaged on location, and — 


had charge of various pieces of ‘construction. - Hethen became Division _ 


Engineer at Aguas Calientes in charge | of Yards and Shops plant. ahi 


Shortly after this, Mr. Correa was sent to Parral, in Chihuahua, 


_ where he was engaged in superv ising the construction of a branch of 


the Mexican Central Railroad. He was employed upon this work at a 


B. Burron, Ch. and Gen. 
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the time of his death, which meee in camp, on June 24th, 1900, 
after an illness of a day or 

Mr. Correa was elected a Member of the American Society of Civil _ 


Engineers on March 7th, 1900. 
re He never married, but supported his mother up to the time of her be 


leath, September 1st, 1898, and it was in fulfillment of her expressed 
that he sought : membership i in this Society. 
Mr. Correa was @ man ‘utterly incapable of a mean or dishonest 
action, and, in an unostentatious way, one of the most charitable. — 
was a true friend, and was sincerity personified in all his dealings with — 
hisfellowmen. He was at the time of his death one of the ablest rail- 
road engineers in Mexico . He was an | indefatigable worker and w as 
“conscientious to a fault. His ideals were high, and his ambition was 
to do anything to which b he set his hand, not as well, but better. than rs 


4 
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In his death the Society has lost a useful and honored member, and 

one who was universally respected, even by hisenemies. 


JUNE xe 190 00, 


Like many other natives of Connecticut, the “aie of this m memoir 
- ow as of good colonial stock, tracing his lineage back hundreds of years” 
» ig in Essex County, England. The descendants of William Curtis, his" 
- ancestor, who came to the colonies in the ship Lion, in 1632, took a — 
prominent part in the colonial life, and, when the final separation from 
the old country | came, several of the Curtises e great 
struggle for independence. 


_ Mr. Curtis was born at Bridgeport, August st 19th, 1849. bi, ca — 


At the age of fifteen, he removed with his parents to San Diego © 
., thereby doubtless changing the whole | and 
At that on the P Pacific Coast for 
ad probity and ability, even in the very young, and, but a year later, — ¥ 
- 1865, Mr. Curtis obtained employment with the Central Pacific Rail- i + 
Toad Company, and began career of success no more marked than 
; ¥ deserv ed, and whose achieve ements only terminated with his life. ae 
- _ Most engineers commence the practice of their profession after a 
proen or less complete course of study, but Mr. Curtis, beginning as a | 
rodman at the age of sixteen, was obliged to acquire most of its theory 
— such leisure hours as were left him from. active. duties in the 


finally reached position of to General and 
Engineer, Maintenance of W. ay, of the Pacific System of the Southern i" 
Basie Company, comprising, at the time of his death, , nearly 6 000 
‘miles of ‘railroad, Ww yhich position h he retained during” the rest of his 
Ow ing to the total lack of timber on most of their lines of rail- 
oun , the Southern Pacific Company early turned their attention to 
the subject of timber preservation, in which they have had marked suc- 
 Gess and have. perhaps done more than any other railroad | _company 
in America, if not inthe world. The achievements in this regard . ; 
_ rightfully been largely credited to Mr. Curtis, under whose able direc- 
_ tion the work progressed until, at the present time, practically all the 


_ timber and ties used in or about the roadway, excepting redwood, are ¢ . 


- * Memoir prepared by John D. Isaacs and Virgil G. Bogue, Members, An Am. Soe. C, E. 
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tion and construction on the Central Pacific Railroad, an experience 
which profited him during his whole professional career, ; 
He became successively Assistant Engineer, Resident Engineer, 
— 
= 
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anes the best contributions that have appeared c on n this most import- : 
As Engineer, Maintenance of Way, Mr. Curtis kept himself well © 
informed by observation, reading and discussion, and was as fully 
abreast of the times. His enthusiasm, however, was tempered by 
4 


. that judgment which comes only from experience and attrition 
|. with men and the duties of life. His constant aim was to do “i 
ie best possible under the conditions and circumstances 3 presented.  -— 


His advice wi was: frequently sought in ‘relation to the busine siness 


study related to the railroads of the Southern Pacific ia with 
which ad did not have more or less to do, and always with credit and 
success, — _ He was one of the controlling forces of that v vast property. 
in the same ne employ, and it is tairto to say y that Mr. Curtis, more than any © . 
_ other, was the author of the present perfected methods and organiza- __ 
tion of the Maintenance of Way Department of the Southern Pacific © - ¢ 
Company. - His duties covered thousands of miles of railroad and a ‘7 
_ wide range of climate, from the tropic heat of the Colorado Desert to 
the Arctic cold of winter in the Pequod Hills; from the restful scenes _ 
and orange groves of the Los Angeles Valley to the deep snows of the | : 
_ Sierra Nevada and Siskiyou Mountains, or from the sunny skies of the a Le 4 
San J Joaquin to the storms and floods of the Soledad» and Sacramento 7 an 
Caiions, or the cloudbursts | of the Arizona Plains. ‘There was no 
‘5 time of the year when his presence might not be required on some 
We a distant portion of the property where inundation or snow impeded — 
traffic or threatened disaster. But he was full of resources and always 
ready for any emergency, and in the process ¢ of time he devised expe- 
dients which have largely lessened the disastrous effects of storm and 
- The busy life he led left him little time for recording the results of a 
hia experience, b but on several occasions he prepared papers dealing 
with subjects to which he had devoted much thought and attention. 


These are most instructive, and models of brevity and careful state- 


Curtis had a wide range of knowledge and an accurate, com-— 
ive memory, which | doubtless added to his success. ss. It was 


said among his associates that he never forgot a figure. 
On June 15th, 1875, at Stockton, California, he married Mary Eliz- 
abeth Burton. In her he found a fitting helpmeet. Both as son and 
husband he was in domestic life the 


MEMOIR OF WILLIAM GIDDINGS CURTIS. 
treated with creosote and chloride of zinc, respectively. Mr. Curtis 
a 
a 
3 >. 
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a 
subordinates and associates. For all about him he had ever a genial 


j ™ | MEMOTK OF WILLIAM GIDDINGS CURTIS. 
smile; for a word of encouragement, and the 


even on & wearisome business trip, was wont to entertain hb his com- 
panions | with enlivening repartee and anecdote, when no affair of 


_ Mr. Curtis was not only an engineer and manager of rare judgment, 
but also a clever man of affairs, outside of technical matters. His at 
assistance and advice were often sought bt in other and 

years before his death his health to break, but with: 
tenacity of purpose and loyalty to his employers which had character- . 
ized his long period of service, he gave of his best until compelled to_ 
seek complete change and rest. The end came at Highland Springs, 
_ California, on the twenty-fifth anniversary of his : marriage, 1900. Aeron 
= _ His loss, great as it has been to the corporation with which he was was 


$0 prominently identified, was not alone a public one. It was also q : 


4 distinctly a age ate loss, and those intimately associated with him haart a 
one possessing all the traits of a kindly a well- belanced 
Mr. Curtis was elected a Member of the American Society of Ci 
4 Engineers on May 3d, 1882, and served as a Director from January 15th 
— 1890, to ) January 2ist, 1891. At the time of his death he was Second 


_ Vice-President of the American Railway Engineering and Maintenance _ 


of Way Association. He was also a member of the Geographical 
4 Society of California; of the San Francisco Microscopical Society; of , 
t the Technical Society of the Pacific Coast; and of the Bohemian Cc ‘ub : 
of San Francisco. In the two latter societies he was formerly a 
Director. To all of these he gave the same careful, precise attention | 


which he gave to his railroad duties. 
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‘MEMOIR OF JAMES FRANCIS 


JAMES FRANCIS, M. Am. 


Diep Ist, 1898. 


the second the late James Bicheno 
‘igo Past-President, Am. Soc. C. E., and Sarah W. Francis, and b 
was born in Lowell, Mass., March 30th, 1840. education was 
tained mainly in private | schools in the vicinity of Lowell and Boston. > 
At the ag age of 20 years he entered the Lowell Machine Shop as - 

apprentice, studyi ing and working in the different departments. Upon 
_ the call for troops at the outbreak of the Civil War he enlisted in the — 
_ Second Massachusetts Regiment, and served until August, 1865. He : 
ow was with the Army of the Potomac - in the winter of 1862- 63, , partici- 
_ pated in the battles of Cedar Mountain, Chancellorsville, Antietam i 
’ and Gettysburg, was with the troops sent to quell the draft riots in 
New York City, and afterward served along the line of the | 
- ‘Railroad and in ‘Sherman's 8 forces on the march to the sea _ Mr. Francis 
was commissioned a Second Lieutenant in May, 1861, por rose to the r 
rank of Lieutenant-Colonel in July, 1865. He was wounded in his 
left hand in the battle of Antietam, and lost his little finger by ampu- 
e*. After his discharge from tl the volunteer forces, Mr. Francis entered — 
the engineering department of the Hoosac Tunnel in the autumn « 2 


1865, as an assistant, and was engaged, chiefly, in surveying and level 

i ing. . Returning to Lowell in April, 1866, he became an assistant engi- | 

_ neer of the Proprietors of Locks and Canals on the Merrimac Riv er. ee 
b this position he devoted himself to the study of hydraulic we wor ks 


is Upon the retirement of his activ 
, Mr. Francis was appointed, in January, 1885, , Agent of the 

in which position he had the management of the 
power of the Merrimac River, and the « charge of all the iiaitied hal 
property, wig 
- The engineering problems involved in the control of the i. 
power of the Merrimac River had been thoroughly worked out by the 

elder Francis, and the son, on assuming control, followed, , without a 
departures, the ‘plans of work and methods of 


“which his father had inaugurated, 


; *M 1 by the Secretary fr apers on file, and by abstract fa Me 
emoir cretary from paper d by ct emoir 


published in the a of the Association - Engineering Societies. 
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power of the Concord Huver at Whipple's Falls, Lowell. lhe con- 
-flicting interests had, for years, engaged in litigation over the matter, 


question to Mr. Francis. He a system for the regulation | of 
_ the power, which has been in operation since 1894, to the satisfaction 


the partiesininterest. 


Mr. Francis’ dealings with corporations, as with individuals, were 


_ marked by absolute impartiality, and his honesty of thought and pur- 


were apparent i in his relations his fellow- -men. He was 


i broken. He recovered from these injuries, but a low onthe 
before his death he was thrown from a carriage. never regained 
his former vigor after. this accident, but lost strength steadily until 


He was married to Caroline, | daughter of Franklin Forbes, of — 


_ Clinton, Mass., on July 19th, 1873. Three children were the result of 


this union: Joseph Clara and Duncan ~The first two survive 
rs their father, but the latter died at an ea early age. . Mrs. Francis died on 
_ August 13th, 1889. On July 12th, 1892, Mr. Francis married Mary 


of Thomas A. , of Cambridge, Mass., who survives 


ee was also a Member of the American Society of ere Engi- 
a Beers, the Boston Society of Civil Engineers, the Institution of Civil 
Engineers of Great Britain, the Loyal Legion, | the Massachusetts 
Historical Society, the Victoria Institute, the 
Society of Great Britain, and the Unitarian 
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Francis served as a member of the Lowell Board of Aldermenin 
1884 and 1885. He was a director in the Lowell Gas Light Company 
and in the Railroad National Bank, and a trustee and member of the 
Board of Investment of the Mechanics Savings 
Francis was elected a Member of the American Society of Civil 
— 
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‘Randell Hunt was born in New Orleans, 
™ graduated at Yale with degrees in engineering g and never 
leaving college, his first practical experience was gained in connec- 


tion with the New York Public Parks. _ Ticetakueneniabe 
Tn 1878 he established an office in Dakota, and identifi 
"thoroughly with the principal engineering works of the then 
: and prosperous West. As a specialty, he devoted himself to bridge _ 
: structures and foundations, and all through his professional career these 
7 were the particular branches in which he excelled and with which his 
name became prominently ¢ connected. Until 1883 he remained in Dakota, 
— the exc exception of a period i in 1879, when, as hydraulie « engineer, he 


was attached to the Mississippi River Commission, in the investigations 


From 1883 until 1888 he was located at St. Paul, Minn., and employed ' a 
as constructing engineer by the Chicago, Burlington and Northwestern 

Railway. | He had charge of the bridgework, and, under his direct = 

upervision, the noted Chippewa River Bridge wasbuilt. 
1888 he went to San Francisco and began a general 
= practice in the line of his specialty. Many of the bridges of this State : 


were designed by him and built under his” | direction. — In 1889 he 


& Doe, and his name became very prominent in the controversy regard- 


: was made the Engineering Expert of the contracting firm of Antonelle 
ing the concrete foundations for the extensive State work on the: sea a wall 


by means ‘of open floating caissons innumerable 
_ over the method of constructing coffer-dams for this work. He devised 
‘means for an efficient and rapid execution in this direction, and defended 
i his | position | so ably that he converted the authorities to his ideas. The 
Harbor Commissioners finally permitted the use of this system, and the 
work was successfully carried out. _ The total length of the wall to be 
_ constructed aggregated 450 ft.; seven caissons were used, six of them 70 
- ft. long and one 34 ft. - They were sunk in depths of from 10 ft. at low ? 
- water stage to 17 ft. at lugh water. Only. one set of sides and ends was ; 
used for the six large caissons. The sides and ends were attachable a. 
detachable to and from the grillage forming the bottom of thestructure. __ 
These iin were very interesting, and all through this extensive work oe - 
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4 MEMOIR OF RAN DELL HUNT. 
~ 
a. With Mr. Hunt, engineering was more than the mere means of mak- 
a ing a livelihood. With an inborn love for his profession, he gave to 
every case before him a careful and deliberate study; and if he advocated a 
his designs and upheld them with all the vigor of his energetic character, 


it was because he was led by an honest conviction that he contended for — a. 

“< that which he knew to be right, and that nothing should influence him a 

_ to swerve from the path which he had laid out. — 3 
__In 1890 the firm of Doe & Hunt, engineering contractors, was estab- _ 
- lished, and it carried on a successful business for a number of years. 
_—- Here, Mr. Hunt display ed great energy and activ ity, | and the results of 


his labor are manifest to- -day in a great variety of existin + - public works. 7 
ne 4 His last work under the name of the firm was the very important con- — 
_ struction of the headworks and canal of the Turlock Irrigation District. 
This extensive engineering operation would have been carried to a suc 
_ cessful completion by him had it not been for the suspension of all irri- 
_ gation enterprises, by reason of legal and financial difficulties which © a 
threatened disaster to almost every irrigation district in California, the 
_ problem of recovery therefrom not having been solved to this day. = j 
3 In 1897 Mr. Hunt’s services were engaged by the Commission 
q which had been charged by the Government to decide as to the respec- : 
= merits of Santa Monica and San Pedro Harbors for deep-water — 
fe ement and shelter to vessels. Here he became the expert in the — 
* work of making borings in two localities, in order to establish the com- a 
position of the materials of the respective harbor bottoms. ea Although © 
> a then suffering from a malady which proved incurable, and being very ill — 2 
» 4 at the time, he carried out this trying work to the end, at a season when 73 ; 
a 3 the conditions of the weather made it a severe test for a man in health — 4 
to have been so constantly in attendance ashe was, 
This indomitable energy, to carry out whatever he had undertaken, 
s as one of the principal characteristics of his nature. _ Physical indis- Bs 
position could not incapacitate him. As long as he could be about he 7A 


performed his full share of the work—and this he did to the very end of _ 


Socially, he was the 1 most estimable of men. His early training 
education had opened his mind to all the ennobling ‘influences 4 
oe - of culture and art, and, while he devoted himself to the advancement of 
_ his profession, he never lost sight of the many other elements that make 


os up human progress. Classic literature and the literature of the day 4 
known to him as to few others, he delighted to converse on 
— these st subjects v with those about him who enjoyed his more intimate ac- 
ne _ quaintance. He was a most genial companion, alive to every interest, 
_ kind hearted, devoted to his family and friends, and always ready to 


assist others i in giving aid an and advi ice. 
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MEMOIR OF RANDELL HUNT 
‘His father, the Hon. William H. Hunt, a very prominent 
in his day. Under the administration of President Garfield he was — 
Secretary of the Navy; after Garfield’s death he was sent to Russia as 
Ambassador to represent the United States. He died in St. Petersburg & 
in 1885, full of honors and mourned by two great nations. — ein . 
In Randell Hunt the American Society has lost one of its most prom- _ 
-_inent members. He will be remembered, not only as an engineer of 
high quality, but as a man of many virtues and broad principles, who 
made it the maxim of his lif life to maintain fearlessly an honest conv ction “) 
He died January 24th, 1898, after a lingering illness of several weeks. a 
_ Mr. Hunt was elected a member of the American Society of Civil — 
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96th, 1830, of parents who came of old Virginia = 
gone to Kentucky in the early part of the century. 
Att the age of eighteen, both his parents being dead, he entered the 
4 engineering field, taking a position as a rodman on the Nashville and 
Chattanooga Railroad, then in process of location. He remained on 4 
this railroad, in various positions, for five years, 
In 1853, he became First Assistant Engineer | on the Mississippi and PS 
De Tennessee Railroad (now a branch of the Illinois Central Railroad), his — 
“a brother, Minor Meriwether, being Chief Engineer. In 1857, his 
_ brother resigned, and Niles became Chief Engineer, which position he 
_ held until 1862, when the occupation of Memphis by the Union A Army 
made further 1 railroad work impossible. 
ea In 1565, this road being practically destroyed by the contending 
armies, he interested himself in securing the means to rebuild it, in 
Re In n 1868, he became Chief Engineer of the ¢ Memphis and Charleston 
‘Railroad pat part of the Southern System), and held that position 
; for eight years, during which time he built the Middleton and Ripley 
= Branch and extended the Tullahma and McMinnville Branch to Jasper, 
q 


x 


Tenn. He also constructed most of the important bridges of this line 
a formerly known as the Southern and Mississippi Central, and 
a ng In 1877 he began the construction of the Natchez and Jackson Rail- 
@ i road, from Natchez to Jackson, Miss., but the yellow fever epidemic 
a of 1878 so depleted the finances of that country that in the following 
_ winter the construction wassuspended. 
as In February, 1879, Major Meriwether accepted the position of City 
_ Engineer of Memphis, and held this office for fourteen years, during | 
; 7 “a _ which time he did more than any other man to restore an almost ruined — 
a a =! In March, 1897, he took charge of the construction of a branch of 
7 - Mobile and Ohio Railroad, running from Montgomery, Ala., to” 
Columbus, Miss., and completed the line in May, 1899. His last work 


i was as Superintending Engineer of Elmwood Cemetery, in Memphis, 


_ which occupied his time until two weeks previous to his death. - 


= 
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MEMOIR OF NILES MERIWETHER. 


pee these fifty- -two years of active work - Major Meriwether was 


_ frequently called on to act as arbitrator or consulting engineer _ 


- many important pieces of engineering work all over the South. __ 
- ‘He was elected a Member of the American Society of Civil Engi- 


: neers on November Ist, 1871, and, at the time of his death was. Presi- p 


of The Engineering Association of the South. , 
_ In 1855 he married Miss Lide Parker Smith, of Accomac Co., Va., 
_ and their union of forty-five years was a rarely happy one. . His wife — 
. and two daughters, Dr. Lucy V. Davies, of New York, and Mrs. M. 1 M. 


Betts, of Memphis, survive bie and cherish his memory. 


| 
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MEMOIR ARC. JOHN 


1900. 
- Mare J. Reiseger was born October 31st, 1861, near Groningen, The 
Netherlands, where he attended the public qning from the 


q high school there to a college at Delft. — After concluding his college 
- career, he entered the employ of the Government as Engineer in Charge — 
— of Railroad ene the railroads in that country being owned by the — 


On May Ist, 1887, Mr. Reiseger left his native land for the United 
States. For atime he worked as a common laborer on the County 
_ Court House in Cheboygan, Mich. , his object being to acquire a knowl- 
7 edge of American architecture, ete. He next went to Grand Rapids, 
Mich., and entered the office of there. th 1888 


_& similar position, which he subsequently resigned for the purpose of e 
" opening an office for himself in the same city. The business was em- 4 


satisfactory. Among the more prominent buildings designed 


by him and erected under his’ supervision are the North a. 7 
of School House, the Fox Cracker Factory and the Chase Piano Fac tory. - 
“a In April, 1890, he took up his residence in Greenville, Mich., with 
a, the intention of engaging in manufacturing there, but in 1891 he = 7 
turned to Muskegon. In 1893 he entered the United States Engineer- © 
ing Office in Grand Rapids, « and in 1894 secured a position with 
_ Keepers and Thatcher Wynkoop, better known as the Detroit Bridge — 
_ and Iron Works of Detroit, Mich., which firm subsequently became — 
Keepers and Thatcher. ‘While in their employ he was ‘Engineer in 
charge of bridges built at Albion and ‘Tecumseh, Mich., , and Pater- 
= N. J. He was also for a time in the Company’ office in Little 
_ Rock, Ark., on which occasion he prepared the plans for the bridge — P 
erected by at Topeka. In April, 1899, Mr. Reiseger returned to a 
_ Grand Rapids, and organized the Grand Rapids Bridge Company, =| 
which he became President and General Manager on its in incorporation, 
’ - January 31st, 1900. In addition to many smaller bridges, the Grand | 
Rapids Bridge Comgeny built the metal-concrete bridge at Battle Creek, 
Mr. Reiseger was elected a Member of the of the American ‘Society of | Civil 
Engineers on December 7th, 1898. 
_ Early in 1900 Mr. Reiseger’s health began. to fail, as a result of too 
application to business, and on May 26th, 1900, he died at his res- 
_ idence, 241 North Prospect | Street, Grand Rapids, | Mich., of tuberculo- 


* Memoir ‘Prepared by Paul van Deinse, Esq. 
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WILLIAM HOWARD W MITE, Am. Soe. 


Diep DEcEMBER Lies, 1895. 


Sturgis Ww hite. His father’s sister, was the first wife of James 
Russell Lowell. White’s father. and mother died w when he was a 
little boy, and he was taken into the family of and brought up by Mrs. q 
Francis George Shaw, his mother’s sister, 
A In July, 1865, Mr. W hite was graduated from the Lawrence Scientific | - ; 
School, Harvard Univ ersity, in the course of civil engineering (magna — 


laude), and then ‘commenced practice as a civil engineer, in which | 


and Erie Railroad, in ania, until March 14th, 1868. 

_ From May 138th, 1868, to March 31st, 1870, he was an Assistant Engi- 

neer onthe Burlington and Missouri Riv er Railroad. From 1870 to 1873, 
as Assistant to Colonel Mendell, he worked on the 
original survey of San Pedro Harbor. following year he > spent in 

Europe, studying foreign engineering and languages. 

_ Mr. White afterward became Chief Engineer of the New York and 

England Railroad System, covering about 450 miles. During 

1879-1883 he was Assistant Chief Engineer of the Chicago, Burlington 

and Quincy Railroad, having charge of all the on the 

Iowa lines, embracing some 900 miles. 

_ At the end of this period Mr. W hite again went to ne clin he . 

‘Spent two years in studying foreign sanitary engineering and appliances. _ 7 

_ For seven years following 1885 he was a Consulting Engineer in New a ty 

City with a branch office in Chicago. Some of the clients by whom 

y he was consulted were Messrs. Brown Brothers & Company, of New i 


York; Carey & Whitridge, attorneys for an English investment company, 
and Messrs. Morton, Bliss & Company, of New York. On the strength - . 
~ reports made by him the Pillsbury & Washburn Mills, : at Minne © 

_ apolis, havin ing an aggregate. ‘capacity of 20 000 bbls. of flour per r day, 

were purchased, and action taken on properties in Kentucky seven 
Mr. White was elected a ‘Member of the American Society of Civil 

_ Engineers on March 5th, 1873, and served as a Director for the year 1886. _ 

. = 1878 Mr. , White was married to Margaret Howard Parker, of _ 


Memoir prepared by W. A. - Micholls,. M, Am. Soc. C. E. 4 


|: 
q 
ig 
if 


| 
= 

_ William Howard White was born in Watertown, Mass.,on February == — 

| 

Tour (ite. foam Oth in Sannesv 1h 1247 Wathen _ 

— 

— 
= 

— 


mor OF WILLIAM HOWARD WHITE. 


Orange, 
for the benefit of Mr. White’s failing health. Some months previous to 
_ this Mr. White had visited Redlands and purchased 24 acres of orange 

me He was a man of great intellectual force, and always aqureres Ay 
identified himself with the best interests of the community in 
resided. He died in Redlands, December 11th, 1895. wel 
~— His last professional work was the giving of expert. testimony, from | 
the bed from which he never was to arise, before a Commission, — 
_ appointed for the purpose by the Superior C Court, in a suit involving — 
important questions in water development near Redlands. 

_ Mr. White presented several valuable papers before the Society, and 
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MEMOIR OF ‘DOMINIK LINDENTHAL. 


‘The cabled news of the tragic death of Dominik 


4 Am. Soe. ©. E., on June qth, 1900, in Cuba, came to his 


. family and friends like a thunderbolt from a clear sky. “They knew 
that his health was affected, but they were not seepened for a fatal — 
. termination. _ Aletter from him, received the day before his death, had 


announced to his family his intention to return to New York on July 7 et 


1st, and that he had already engaged his home passage. 


At the time of his death he was the Manager and Chief Engineer of } 
the Cuban Steel Ore Company, opening up iron ore quarries, and build- : 
_ ing shipping docks and a railroad at Guama, about 35 miles east of | 
Santiago de Cuba. It was not his first work i in ‘Cuba, he having been 
there several times before on the surveys and construction of different yo 

Z _ _He had, years before, successfully resisted an attack of yellow fever, 

and therefore was thought to be inured the tropical climate. — 
in the beginning of 1900, he began to suffer from malarial fev. er, ole 
which he obtained temporary nemal during a business trip to New York 
and Philadelphia, in May, 1900. Foreseeing that, during the coming ~ 
hot season, his weakened health would not endure the strain of the | 

“great responsibility of the important work entrusted to him, he had 4 

b: given notice, to the officers of the Company, of his resignation, which __ 
* had been accepted very reluctantly. He returned to Cuba in the 
- middle of May merely to prepare his work for transference to his suc- - 

"3 cessor. Fa But immediately after his arrival there he had a relapse; the 
attacks of malarial fever became more severe, and his mind became _ 
affected. For four days he neither ate nor slept, and in a fit of — - 
he killed himself with a revolver, while unwatched. 

_ He was then thirty-four years of age, in the fairest years of mature 
manhood, having ‘been born in Bruenn, Austria, on the 10th of -_ 
ber, 1866. _ He was the youngest son of Dominik Lindenthal, a sub- — 
= burgher and master cabinet maker, who died in 1889. ‘The | - 
Lindenthals belonged to that now mostly extinct type — 
- -burgher families, in which the membership in the craft or guild had 
- descended with the old home and traditions from father to son “ool 


Dominik, named after his father and grandfather, was at first in- a 
tended to continue the business and family traditions of his ancestors, — 


and to become an artistic cabinet maker. — But his natural ——— 
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DOMIN IK _LINDENTHA L. 


fe nese first in Bruenn ane then in Triest, from which he was" 
_ graduated near the head of the class. - He was regularly n matriculated — ; 
at the University « of Vienna in the y year 1885 for the study « of medicine, ; 
_ tothe practice of which he then looked forward as his’ professional | 
- ambition. At the same time he complied with his military obligations — 


4 as a one-year volunteer in the Austrian army, in which ” had the 


Besides his classical studies, he had also obtained his 
 —& elder brother Ernst, Professor of Mathematics at that time in Triest .s 
a thorough education in the physical sciences, and when, in the sum- 
4 mer of 1887, he was inv ited by his eldest brother Gustav, then a civil 
a engineer in Pittsburg, Pa., to come to the United States, he came over © 
_ well prepared for an engineering career, which he then preferred. | 
- His first experience was in the shops of the Bethlehem Iron Com- : 
_ pany, in Bethlehem, Pa., which he entered as a workman, to familiarize 
_ himself with the ‘practical work i ine the machine shop from the bottom 
a up; he pass ‘passed | on to building | operations and the construction of 
_ From there he stepped into the position of leveler and -drafts- 
- man on the Ww heeling and Harrisburg Railroad, , where he was under 
direction of Paul S. King, M. Am. Soe. C. E, Engineer in in Charg ge 
His ability and love of hard work caused him to be selected by “a 


4 Furagua I Iron | Company for the and sent to Cuba 


country near Santiago de Cuba, , where he was ed until April, 

to the United States, he occupied the position of 


: % Engineer on n the st surveys for the extension, at ar time contemplated, ° 


Belt. which work was in of John B. Bott, 
- Am. Soc. C. E., as Principal Assistant Engineer, under Gustav 
Lindenthal, M. Am. Soc. C. E.,asChief Engineer, 
In 1890 he > took ¢ charge of | the construction of the foundations, 
masonry and super structure for the Me Keesport : and Duquesne High- 
way Bridge across the Monongahela River, of which his brother Gustav 
asthe Chief Engineer, 
From this position, he stepped into a Division Engineership on the | 
sta tae double tracking of the ‘Lehigh Valley Railroad, from 


i ed as Chief Engineer. On this work he was employed until July, . 


In the early autumn of that year he went on i second trip to , 


Cuba, a as chief of of a party of ‘of ‘surveyors for the rail road to the ‘man- 
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ganese mines, for the Ponupo and Transportation Company, in 
Santiago de Cuba, on which work he remained until January, 1893. 
Again returning to the United States, he 
Engineer for Coleman, Ry an and ‘Brown, contractors the 
Croton Dam, Croton-on-Hudson, where he remained 
_ His next position was as Accountant Engineer for H. H. Brown, — 
_ contractor for the revision and improvements on the } New York York, New =f 
. Haver en and Hartford Railroad, at Roxbury, Mass. 


In all these positions he had occasion to acquire g great experience 


“the practical execution of work and in the handling of working forces 


ona large scale. He was highly regarded for his technical ability, 7 
sterling honesty and untiring industry, wh hich | made him to his =. 
th 1897 Dominik became office assistant to his brother Gustav, who 
_ had in the meantime moved his engineering office from Pittsburg to _ 
New York. . His skill as a fine draftsman and a ready 
In the fall of 1899 he went the third time to Cuba, again with oy 7 
_ former chief, Paul 8. King. This was the work for the Cuban Steel 4 
Ore Company, mentioned at the beginning of this memoir, and from — 


which Mr. King, through ill was s compelled to in q 


was in charge of the surveys and construction for the railroad, ore 
_ docks, and the opening of the iron ore quarries, when his untimely mely 
a __ Of his immediate family, a widow and a elaine r 
_ By his employers the deceased was highly regarded for his integrity l 
4 and manliness, | and by his closer friends for his accomplishments as an yi ; 
educated man. He was a linguist, , who had ‘mastered—in addition ‘to 
os his native tongue of German—English, French, Italian, Spanish and a 
_ Bohemian; and was an accomplished performer on the piano—a lover 7 


: of music. His reticent manner did not invite easy friendship, but 


those friends whom he had loved him dearly, ond mourn his 


all too early death. 


oa There was every prospect that, had he liv ed, he w — have pera 
a high reputation in his chosen profession for executive ability and 
sound judgment in the direction and organization of engineering and _ 
———— work, which was hamnpes to! his taste than t the designing w work = 


‘He was elected an Member of American Society of 


_ Civil Engineers on March 4th, 1896. He was also a Member of the _— 


German Technical Society of New York, in the reorganization and 
direction of which, as one of the officers, he had taken a complenons — 


part. 


JOSEPH RUGGLES “RICHARDS, Assoc. Am. Soc. 


Joseph Ruggles es Richards, child of Wyatt Richards (born 


- Hardw ick, Mass., March 8th, 1802, died in Boston, February 9th, 1872), 


and Sarah Page Ruggles (born at Roxbury, Mass., June 9th, (1796, mar-— 
Hed April 5th, 1827, went in Boston, March 17th, 1878), was born at 63 


He his education in public of Boston, passing 


. through the various grades of the Mayhew School, on Chardon St. , and, _ 


ree. 2 finally, | being gametes from the English High School i in the year 1845, 


professional life; nothing pleasing him more than to work up a truss or 
_ difficult problem in construction, or to figure out the dimension figures 
= c on a set of plans, working for an hour at a time to find the missing 
~ inch to tie a column of figures. When he had finished, one was sure the 
figures were correct. His natural taste for drawing is shown in the 
drawingshe made whenaboy, i 
His expense accounts, carefully kept from youth up, bear 
‘Under the date of October 6th, 1845, he records: ite 

_ “J, J. R. Richards, this day entered the office of Mr. Gridley J. F. 
Bryant, 4 Court Street (Boston), for the purpose of serving my appren- 
_ticeship under him in the Architectural profession. Seventeen years old 

_ At the end of the first year he began to receive e regular pay, in ever 
i a increasing - amounts as the half years went by, , turning also many an 
@ honest penny by over work, writing, translating French, and odd work © 
_ The many embryo architects who worked with him under Mr. 


‘Bryant, then one of the ‘most active and influential architects” in the 


a country » will bear witness to Mr. Richards’ faithfulness and ability, 
and tell with admiration of the amount of work he could ‘throw off.” __ 


was spent; and the number an and variety of the works he undertook is 
“eal On January Ist, 1853, he opened at an office on his own account at 46_ 


The systematic time cards or diaries he kept show where each hour : ; 


7 names of Weshingion. and Lafayette associated with it, and famous later 


for having Daniel Webster as a tenant. 


Memoir prepared by William P. Esq., Boston, Mass. 


He was 
eially good in a taste which followed him all through 


— Court St., corner of Tremont St., Boston, in a building famous from dl y 
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MEMOIR OF JOSEPH RUGGLES RICHARDS. 

ta July, 1865, the firm of Richards and Park was formed by the 


solve ed in n 1872, Mr. Richards continuing the alone. 
_ On October Ist, 1880, he admitted his son William P. Richards abe 
P partnership with with himself, ending it it only with his death on aptamer - 48 5° 
His 1 list of clients contains the names of many honored people, and 
his w ork, | though principally confined to the neighboring States, 
extended to New York, Pennsylvania, Louisiana, Alabama, California, 
_ Wisconsin, Kansas, Floridaand Minnesota, 
-' The City of Boston early employed him, and for a number of years — - 
he designed for it schools, engine-houses, armories, , stables: and other 
State of appears a client, and a 
intervals up toa recent date. At one time he made plans for work on 


ee ake ‘House, and at another he was one of the Commissioners on “a 


~The State Capitol at Vt., was ender his super- 
7 vision, the drawings of another architect being handed to him to carry 
out and finish, and in 1885-86 he designed and executed an annex to 
a building for the Supreme Court and State Library. : wits ca 


Harvard, Amherst Agricultural, Dartmouth, ‘Williams and Hamilton 
Colleges, also Baker University, Kaness, appear on his books; and he : ve 
important buildings forthem. = 
+The cities of Cambridge, Brookline, Lowell, Woburn, Blackstone, 
Mass., and Kenosha, ‘Wis., employed him on schools and various public 
ug ‘The counties of Suffolk and Franklin each had their Court ‘Houses ~ 
= A stone church in Greenfield ands a brick church in Taunton show 
his ability , as also brick and stone libraries in West Brookfield, Green- ae 
P field, Sudbury (the latter again e1 enlarged i in 1894), the Wav erly House, in 
‘Charlestown, and the Crawford House, in Boston. 
_ Numerous large stores and business blocks, and town, city and 
houses in Boston and neighboring towns were vere planned | 
Among his more recent and larger works are the «Jarvi 
Stanstead apartment houses in Cambridge, White’ ’ apartment 
hee Commonwealth Ave., Boston, Five Cents Savings Bank Building 
‘ in Woburn, Royal Arcanum Building, Boston, and Colored Odd F el- 
lows’ Building, Boston. 


a. Throughout his entire practice it had been: his custom to lay out and as 
do most of the important office and outside work himself; his ——— an 
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or him The. American Archite as one: 
Whose unfailing courtesy and interest in artistic matters had made _ 
~ him “for many years a favorite in the profession. Although his works 
_ belong rather to the last generation than to this, he carried out in his 
younger days very many mercantile and other buildings, characterized a : 
i by a quiet good taste which was then perhaps th the best quality that that such» 
architecture couldshow.” 
Outdoor sketching in pencil and water color was a constant pleasure l—/ 
_ to him, and his leisure moments in the office were often taken up in 
working with his brush. A large collection of pictures and studies 


give evidence of a remarkable taste and talent for water-color 


As the years passed he “gradually left more more of the o Office 


ow vhen sickness prevented, and that rarely, would come to the office and : 


At the close of office hours, except for rare occasions, home was the | ; 


_. ‘next object i in view, and, arriv ed there, it’ would again | be a rare occasion, 
es 6 as time went by, for him to spend the ev evening away, though he was 
4 sociable in his temperament and enjoyed the company of his 
friends. Masonic cares occupied his time early in his career, but he 
4 - gradually dropped the active cares and attendance at meetings. He 
was admitted to in August, 1856; St. 
‘Templars, i in 186000 
_ _He was married to Mary A. Phillips o: of South Natick, Mass., daughter | 4 
of Thomas and Clarissa Brackett Phillips, on August 27th, 1851, end 
 commenc ed housekeeping i in . Cambridge, where he watched the gradual. ar 
» an building up of residences, schools and library on the acres of recent a 
ee. _— land near him. _ To reach his Boston office, he profited by the slow 
a change from eile to horse car, and from horse to electric car, the 
first horse cars from Cambridge passing his door. ‘The Fi Fitchburg Rail- 
road had a branch track almost to Harvard Square, now discontinued, - 
_ which he used on first coming to Cambridge. — — ——~’ 
His wife and daughter and one of two ons sarviv re him. 
As a referee, he acted acceptably in a number of cases, aie as 
or administrator he settled up several estates successfully and 
4g happily. As Trustee for the North End Savings Bank for a number of : 
__- years, he rarely lost a meeting with his co-trustees, and his advice on 
investments in realestate wasinvaluable, 
Though actively interested in the political life of the town and 
ie ‘State, and never failing to go to the polls to vote, he never accepted 
= a On May 224, 1867, he attended the first meeting called by the archi- _ 
4 tects of Boston for the purpose of rgd a Society of Architects, and 
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MEMOIR OF JOSEPH H RUGGLES "RICHARDS. 
i kept up unt his death. 
his fellow architects, was ey ever ‘ready to it or them, and 


vented him from tehiog an interest in all the m mectines, he 
- forward with pleasure to the Annual Meetings and Annual Conventions - 


a which make up a large part of the eaadh life of the Society, and, when } 
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JOHN MONTGOMERY TOUCEY, F. An. Soc. C. 


7 John Montgomery Toucey ¥ was born i in Newtown, Conn., on July 
80th, 1829. He prepared for Trinity College, but, 
tates did not lie in the direction of the ministry, he took up the pro-— 

fession of teaching. After pursuing that profession for two years, he 

——_—- railroad work as a station agent at Plymouth, now Thomaston, — 

on the line of the Naugatuck Railroad, then in process of construction. 

- Soon after, he was placed in « in charge « of the construction of the rail- 

between Waterbury and Winsted—heavy freshets having severely 
- damaged it—and was highly commended for the rapidity with which 

- the work was carried out under his direction. He was married in 
1851, and secured employment with the Madison and Indianapolis: 
Railroad, and, subsequently, as a freight agent on the Morris and 
_ Essex Railroad. In the spring of 1855 he entered the service of the — 
ys _ Hudson River Railroad Company, as a passenger conductor, and after- 

_ - ward became its agent at East Albany. In 1862, Samuel Sloan, then 
y President: of the road, appointed him Trainmaster, and so well were 


> duties performed that he was appointed Assistant Superintendent 
wd In the same year he resigned,-to accept the office of General Super- 
_ intendent of the Delaware, Lackawanna and Western Railroad, but 
vetained the office only two months, as he v was recalled to the Hudson 


_ ofthe line. He continued in charge of this section of the road after 
the consolidation with the New York Central in 1869, and in 1881 his 
was extended over the lines 28 west © of Albany. In February, 
_ 1890, the office of General | Manager was was created for Mr. Toucey, and ing 
- this office he held until it was abolished, eight years later, after the © 
_ election of Mr. Callaway as President. A month later he yoesented E 
oh his resignation, and was placed on the retired list at half-pay. < 
forty-three years Mr. Toucey was a responsible officer of the 
ON New York Central and Hudson River Railroad. He was a man of 
8 great energy and resolution, his dominant trait being unwearying 
- fidelity; and he had, in particular, the gift of managing trains ands 
moving passengers and traffic expeditiously and at minimum c« cost. 
i : was bold in assuming responsibility, but had ¢ a keen desire to 
learn y what was best in the practice of others. In his personal rela- a 
pees with the employees of the railroad, he was genial and sympa-— 
— and the older men in the service were strongly attached to him __ 


_* Memoir prepared by the Secretary from papers on file at the House of the Society. -_ 
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on account of his friendly Snhenent in their associations, his senitins 7 
charity, and his management of the: ‘Christmas dinners 
4 The railroads of the United States are indebted to ate. Toucey for 
many improvements. He was first to introduce interlocking switches __ 
in the United States. These were placed in the Grand Central Yard. 
The present circular form of seoop for taking water for locomotives — 
from a tank between the tracks is due to his experiments at Montrose 
in conjunction with Mr. Wm. Buchanan. He was Manager of ~ 
Grand Central Station at the time the entire system of tracks was 
- changed at that locality, and proposed and mare the abolition of the a 
At the World’s Congress of Railways, in in 1895, as 
A result of the profound impression made by Mr. Toucey’s remarks, c “0% 
with regard to the speed of the Empire State Express, several repre- ar 
sentatives: of the continental lines have inspected the track of the 
New York Central, and have made reports to their companies con- — 
_ firming Mr. Toucey’s statements. _ At the Congress Mr. Toucey was _ 
- accorded great respect as a representative American railroad man. 
_ Mr. Toucey wrote little besides his personal and official corre- JZ 7 
: spondence, seldom spoke in public, and was reluctant to appear in- 


conspicuous positions. His personality, therefore, was known to 
comparatively few, save those with whom he had business relations. 
He had taken little rest from active work since his first engagement 4 ha 
in his boyhood, and he suffered from illness for several months | before _— 
_ Mr. Toucey became a Fellow of the American Society of Civil 


"Engineers on May 17th, 1870. 
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